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Description 

[0001 1 This invention reiates to shampoo compositions, and more particularly to shampoo compositions containing 
emulsified partici s of silicon . which compositions condition the hair leaving It softer and more manag abi . 

BACKGROUND AND PRIOR ART 

[0002] The use of silicones as conditioning agents in cosmetic fomiulatlons Is well known and widely documented 
in the patent literature. Generally, dispersed droplets of the silicone oil are suspended In the composition, which Is then 
applied to the hair to deposit the silicone material on the hair shaft 

[0003] A typical method of silicone shampoo manufecture is disclosed in WO 92/10162. Essentially, the silicone 
material is emulsified directly Into the shampoo by an in situ hot process, in which the complete shampoo mixture 
Incorporating the silicone is mixed thoroughly at elevated temperature, pumped through a high shear mill and then 
cooled. The silicone can be dispersed in a first process stage with anionic surfactant and fatty alcohol to form a premix. 
The premix is then mixed with the remaining materials of the shampoo, pumped through a high shear mill, and cooled 
to obtain the final composition. 

[0004] A disadvantage associated with an in situ hot process such as Is described In WO 92/10162 Is that fectory 
handling of viscous silicone oil Is difficult in the context of a full shampoo manufacturing operation. 
[0005] A further disadvantage is that special equipment is normally needed to control silicone particle size during 
manufacture. GB 2 170 216 A discloses a similar process, in which the full shampoo composition incorporating insd- 
uble. nonvolatile silicone is sheared with a high shear mixer until the silicone particles are on average less than 2 
microns in diameter. The particle size distribution is then said to be from about 2 to about 55 microns. 
[0006] In order to solve the above mentioned problems with in situ hot processing of silicone, the altematlve of 
incorporating the silicone as a preformed aqueous emulsion has been proposed. Such a method has the consequences 
that the silicone is incorporated with a predetemninable, controllable particle size distribution. The silicone is insoluble 
and remains emulsified in the fully formulated shampoo composition, and thus the step of high shear processing of 
the silicone within the fully formulated shampoo composition is not required. This also makes manufacture of the corrv 
positions easier. 

[0007] A typical method for incorporating insoluble, non-volatile silicone materials into a conditioning shampoo is 
disclosed in US 5,085,087 in which such materials are incorporated in the shampoo composition as a pre-fomied 
aqueous emulsion of average particle size less than 2 microns. All the ingredients are mixed in a simple hot or cold 
process in which the average particle size of the silicone material in the emulsion remains the same in the final shampoo 
composition. Preferably, this size is from 0.01 to 1 micron, e.g. 0.4 micron. 

[0008] EP 0 529 883 A1 discloses hair shampoo compositions made by an equivalent method and comprising mi- 
croemulslfled particles of silicone having a particle size of 0.15 microns or less, e.g., 0.036 microns. Reducing the 
silicone particle size stilt further in this way is said to improve stability, optical properties and conditioning performance. 
[0009] A problem encountered with these small particle size silicone fomiulations is that the conditioning perfomiance 
may be insufficient for many people, particularty in regions such as Japan and South East./Vsia where consumers 
desire a high level of conditioning and a "weighty" feel to their hair. 

[001 0] We have now found that the conditioning performance of small particle size emulsified silicone in a surfactant- 
based shampoo composition can be significantly boosted by the inclusion in the shampoo composition of an amino 
functionalised silicone. 

[0011] US 5,198,209 (/\mway Corp) and L'Oreal EP 0 811 371 disclose conditioning shampoos with cleansing sur- 
factant and a combination of dimethicone and trimethylsilylamodimethicone. The exemplified compositions use dime- 
thicone fluid such as DC200 (60,000 est). The dimetiiicone fluid is added directly to the shampoo as neat silicone oil 
of unspecified silicone partide size. 

SUMMARY OF THE INVENTION 

[0012] The invention provides an aqueous shampoo composition comprising, In addition to water 

i) at least one surfactant chosen from anionic, nonionic, zwitterionic or amphoteric surfactants or mixtures thereof; 
li) an amino functionalised silicone; and 

ill) emulsified particles of an insoluble, norvamino functionalised silicone, in which the average silicone particle 
siz of til emulsified non-amino functional silicon in tti shampoo compositi n Is I ss than 2 microns. 
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DETAILED DESCRIPTION OF THE INVENTION 
Surfactant 

5 [00 1 31 The composition according to the Invention comprises a surfactant chosen from anionic, nonionic, zwitterlonic 
or amphoteric surfactants or mixtures thereof. 

[0014] Suitable anionic surfactants include the alkyi sulphates, alkyi ether sulphates, alkaryl sulphonates, alkanoyi 
isethionates, alkyi succinates, alkyi sulphosuccinates. N-aikoyI sarcosinates, alkyi phosphates, alkyi ether phosphates, 
alkyi ether carboxytates. and alpha-olefin sulphonates. especially their sodium, magnesium ammonium and mono-, 

10 di- and triethanolamine salts. The alkyi and acyl groups generally contain from 8 to 18 cartx>n atoms and may be 
unsaturated. The alkyi ether sulphates, alkyi ether phosphates and alkyi ether carboxylates may contain from one to 
10 ethylene oxide or propylene oxide units per molecule, and preferably contain 2 to 3 ethylene oxide units per molecule. 
[0015] Examples of suitable anionic surfactants include sodium oleyl succinate, ammonium lauryl sulphosuccinate, 
ammonium lauryl sulphate, sodium dodecylbenzene sulphonate, triethanolamine dodecylbenzene sulphonate, sodium 

IS ooooyi isethionate, sodium lauroyl Isethionate and sodium N-lauryl sarcosinate. The most prefened anionic surfactants 
are sodium lauryl sulphate, triethanolamine lauryl sulphate, triethanolamine monolauryl phosphate, sodium lauryl ether 
sulphate 1E0, 2E0 and 3E0, ammonium lauryl sulphate and ammonium lauryl ether suljDhate 1E0, 2E0 and 3E0. 
[001 6] Nonionic surfactants suitable for use in compositions of the invention may include condensation products of 
aliphatic (Cs-Cjg) primary or secondary linear or branched chain alcohols or phenols with alkylene oxkJes, usually 

20 ethylene oxide and generally having from 6 to 30 ethylene oxide groups. Other suitable nonionlcs Include mono- or dl- 
alkyl alkanolamides. Example include coco mono- or di- ethanolamlde and coco mono-isopropanolamlde. 
[0017] Amphoteric and zwitterionic surfactants suitable for use in compositions of the invention may include alkyi 
amine oxides, alkyi t>etaines. alkyi amidopropyl betaines, alkyi sutphobetaines (sultaines), alkyi glycinates, alkyi car- 
boxyglydnates, alkyi amphopropionates. alkylamphoglydnates alkyi amidopropyl hydroxysultaines. acyl taurates and 

25 acyl glutamates. wherein the alkyi and acyl groups have from 8 to 19 cart>on atoms. Examples include lauryl amine 
oxide, cocodimethyl sulphopropyl betaine and preferably lauryl betaine, cocamidopropyl betaine and sodium cocam- 
phopropionate. 

[0018] Generally, the surfactants are present in shampoo compositions of the invention in an amount of from 0.1 to 
50%, preferably from 5 to 30%, more preferably from 10% to 25% by weight. 

30 

Amino functionalised silicone 

[0019] By "amino functionalised silicone** is meant a silicone containing at least one primary, secondary or tertiary 
amine group, or a quaternary ammonium group. 
35 [0020] Examples include: 

(i) polyslloxanes having the CTFA designation "amodimethicone**, and the general fonnula: 

^ HO-[Si(CH3)2-0-l,-[Si(OH)(CH2CH2CH2-NH-CH2CH2NH2)-0.1y-H 

In which x and y are numbers depending on the molecular weight of the polymer, generally such that the molecular 
weight is between about 5,000 and 500,000. 

<5 (ii) polyslloxanes having the general fomiula: 

R aG3^-Si(OSiG2)„-(OSiGbR2 5U-0.SiG3^-R'3 

50 in which: 

G is selected from H, phenyl. OH or alkyi, e.g. meth^i 
a is 0 or an integer from 1 to 3, preferably 0; 
b is Oor 1, preferably 1; 

55 m and n are numbers such that (m + n) can range from 1 to 2000, preferably from 50 to 150; 

m is a number from 1 to 2000. preferably from 1 to 10; 
n is a number from 0 1 1999, pr f rably from 49 to 149, and 
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R' is a monovalent radical of fomnuta -CqH2qL in which q is a number from 2 to 8 and L Is an aminofunctional 
group selected from the following: 

-NR*'.CH2-CH2-N(R")2 



-N(R")2 



-N*(R")3A- 
.N*H(R")2A' 

IS 

.N*H2(R")A* . ' 

20 -N(R")-CH2-CH2-N*H2(R")A' • 

in which R is selected from H, phenyl, kjenzyl, or a saturated monovalent hydrocartx)n radical, e.g. 0^.20 ^^M* 
A is a halide Ion, e.g. chloride or bromide. 

Suitable amino functionalised silicones corresponding to the above formula include those polysiloxanes temried 
25 '*trimethylsilytamodimethicone" as depicted below, and which are sufficiently water insoluble so as to be useful in 

compositions of the Invention: 

Si(CH3)3 - O - [SI(CH3)2 - O - ]^ - [Si {CH3) (R . NH - CH2CH2 NHj) - O 

30 

Wherein x + y is a number firom about 50 to about 500, and 

wherein R is an alkylene group having from 2 to 5 carbon atoms. Preferably, the number x + y is in the range of 
firom about 100 to about 300. 

35 (ill) quaternary silicone polymers having the general formula: 

{(R^ ) (R^) (R^) N* CH2CH(OH)CH20(CH2)3[Si(R*)(R®)-a]„^i(R®){R^)- 
40 (CH2)3-0-CH2CH(OH)CH2N*(R®)(R^)(R^°)} (X*)2 

wherein 

Ri and R^^^ may be the same or different and may be independently selected from H. saturated or unsaturated 
45 long or short chain alk(en)yt, branched chain aik(en)yl and C5-C8 cyclic ring systems; 

R^ thru' R^ may be the same or different and may be independently selected from H, straight or branched chain 
lower alk(en)yl. and Cs-Cq cyclic ring systems; 

50 n is a number within the range of atxHit 60 to at>out 120. preferably about 80, and 

X- is preferably acetate, but may instead be for example halide, organic cartx)xylate. organic sulphonate or the like. 

[0 021 ] Suitable quatemary silicone polymers of this dass are described in EP-A-0 530 974. 
55 [0022] Amino functional silicones suitable for use in the invention will typically have a mole % amine functionality in 
the range of from about 0.1 to about 8.0 mole %, preferably from about 0.1 to about 5.0 mole %, most preferably from 
about 0.1 to about 2.0 mol %. In general th amine concentration should not exceed about 8.0 mol % since we hav 
found that too high an amine concentration can be detrimental to total silicone deposition and therefore conditioning 
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performance. 

[0023] The viscosity of the amino functional silicone Is not particularly critical and can suitably range from atx>ut 1 00 
to about 500,000 est (500 000 mm2/s). 

[0024] Specific examples of amino functional silicones suitable for use in the inv ntion are the aminosilicone oils 
5 DC2-8220. DC2-8166. DC2-8466, and DC2-8950-114 (all ex Dow Coming), and GE 1149-75. ( x General Electric 
Silicon s). 

[0025] Also suitable are emulsions of amino functional silicone oils with non ionic and/or catlonic surfectant. 
[0026] Suitably such pre-formed emulsions will have an average amino functional silicone particle size in the sham- 
poo composition of less than 30. preferably less than 20. more preferably less than 10 microns. We have found that 
10 reducing the particle size generally Improves conditioning performance. Most preferably the average amino functional 
silicone particle size is less than 2 microns, ideally it ranges from 0.01 to 1 micron. Silicone emulsions having an 
average silicone particle size of ^ 0.15 microns are generally termed microemulslons. 

[0027] Particle size may be measured by means of a laser light scattering technique, using a 2600D Particle Sizer 
from Malvem Instruments. 

IS [0028] Pre-fonned emulsions of amino functionalised silicone are available from suppliers of silicone oils such as 
Dow Coming and General Electric. Specific examples include DC929 Cationic Emulsion. DC939 Catlonic Emulsion, 
DC949 Cationic Emulsion, and the non-ionic emulsions DC2-7224, DC2-8467 and DC2-8154 (all ex Dow Coming). 
[0029] An example of a quaternary silicone polymer useful in the present invention is tine material K3474. ex Gold- 
schmldt 

20 

Emulsified, non-amino functionalised silicone 

[0030] The shampoo composition of the invention comprises a non-amino functionalised silicone. The silicone is 
insoluble in the aqueous matrix of the shampoo composition and so Is present in an emulsified form, with the silicone 

25 present as dispersed particles. 

[0031] The average silicone particle size of the emulsified non-amino functional silicone in the shampoo composition 
is less than 2 microns. Ideally it ranges from 0.01 to 1 micron. We have found tiiat reducing the particle size In this way 
improves the overall conditioning perfomnance from the shampoo composition. Particle size may be measured by 
means of a laser light scattering technique, using a 2600D Particle Sizer firom Malvem Instruments. 

30 [0032] Suitable silicones include polydiorganoslloxanes, in particular polydimethylsiloxanes which have the CTFA 
designation dimethicone. Also suitable for use in shampoo compositions of the invention are polydlmethyl siloxanes 
having hydroxyl end groups, which have ttie CTFA designation dimethiconol. Also suitable for use in shampoos of the 
invention are silicone gums having a slight degree of oosslinldng. as are described for example in WO 96/31188. 
These materials can impart body, volume and stylability to hair, as well as good wet and dry conditioning. 

3s [0033] Various methods of making emulsions of particles of silicones for use in the invention are availat>le and are 
well known and documented in the art For example, emulsions may be prepared by high shear mechanical mixing of 
the silicone and water, or by emulsifying the silicone with water and an emulsifier (mixing the silicone into a heated 
solution of the emulsifier for instance), or by a combination of mechanical and chemical emulsification. A further suitable 
technique for preparation of emulsions of particles of silicones is emulsion polymerisation. Emulsion polymerised sili- 

40 cones as such are described in US 2 891 820 (Hyde), US 3 294 725 (Findlay) and US 3 360 491 (Axon). 

[0034] Suitable silicone emulsions for use in the invention are commercially available In a pre-emulsrfied form. This 
is particulariy prefen-ed since the pre-formed emulsion can be incorporated into the shampoo composition by simple 
mixing. Pre-formed emulsions are available from suppliers of silicone oils such as Dow Coming. General Electric, 
Union Carbide, Wacker Chemie. Shin Etsu, Toshiba, Toyo Beauty Co, and Toray Silicone Co*. 

45 [0035] The viscosity of ttie silicone itself (not the emulston or the final shampoo composition) is typically at least 
10,000 est In general we have found ttiat conditioning perfomnance increases witti Increased viscosity Accordingly, 
the viscosity of the silicone itself is preferably at least 60,000 est, most preferably at least 500,000 est, ideally at least 
1,000.000 est. Preferably the viscosity does not exceed 10^ est for ease of formulation. Viscosity can be measured by 
means of a glass capillary viscometer as set out further in Dow Coming Corporate Test Method CTM004 July 20 1970. 

so [0036] Examples of suitable pre-fonmed emulsions include emulsions DC2-1766. DC2-1784, and microemulslons 
DC2-1865 and DC2-1870, all available from Dow Coming. These are all emulslons/microemulslons of dimettiioonol. 
DC2-1766 and DC2-1 784 each have an average silicone particle size in the emulsion of less tiian 2 microns. DC2-1865 
and DC2-1870 each have an average silicone partide size in the microemulsion of less than 0.15 microns. Cross- 
linked silicone gums are also available in a pre-emulsified form, which is advantageous for ease of formulation. A 

ss preferred example is the material available from Dow Coming as^DC X2-1787, which is an emulsk>n of cross-linked 
dimethiconol gum having an average silicone particle size in the emulsion of 0.5 microns. A further preferred example 
isth material availabi from Dow Coming as DC X2- 1391, which is a microemuisi n of cross-linked dimethiconol gum 
having an average silicone partide siz in ttie microemulsion of 0.045 microns. 
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Silicone Ratios 



[0037J We have found that the conditioning perfomtance of small particle size emulsified silicone in a surfactant- 
based shampoo composition can be significantly boosted by the presence of an amino funcHonalised silicon 
[0038] The weight ratio of amino functionalised silicone to non-amino functionalised silicone Is generally 1 2 or less 
Suitably, the ratio of amino functionalised silicone to non-amino functionalised silicon rang s from 1-2 to 1*20 pief- 
erably 1 :3 to 1 :20, more preferably 1 :3 to 1 :8, optimally around 1 :4. 

Silicone Levels 

[0039] The total amount of silicone (amino functional and non.-amino functional) Incorporated into the shampoo com- 
positions of the Invention depends on the level of conditioning desired and the material used. A preferred amount is 
from 0.01 to about 10% by weight of the total composition although these limits are not absolute. The lower limit is 
deternimed by the minimum level to achieve conditioning and the upper limit by the maximum level to avoid making 
the hair and/or skin unacceptably greasy. 

[0040J We have found that a total amount of sHteone of from 0.3 to 5%. preferably 0.5 to 3%. by weight of the totel 
composition is a suitable level. 

CaMonic Deposition Polvmer 

[0041] A cationic deposition polymer is a preferred ingredient in shampoo compositions of the invenlton. for enhanc 
ing conditioning perfomiance of the shampoo. By "deposition polymer is meant an agent which enhances deposition 

[0042J The deposition polymer may be a homopolymer or be formed from two or more types of monomers The 
molecular weight of the polymer will generally be between 5 000 and 1 0 000 000, typically at least 1 0 000 and preferably 
in the range 100 000 toabout2 000 000. The polymers will have catkxilc nitrogen containing groups such as quaternary 
ammonium or protonated amino groups, or a mixture thereof. 

[00431 The cationic nitrogen-containing group will generaUy be present as a subsUtuent on a fraction of the total 
monomer units of the deposition polymer. Thus when the polymer is not a homopolymer It can contain spacer non- 
catonlc rnonomerunits. Such polymers are described in the CTFA Cosmetic Ingiedient Directory. 3rd edition. IhB ratio 
of the cabonlc to non-cationic monomer units is selected to give a polymer having a caUonk: charge density in the 
required range. « / 

[0044] Suitable cationic deposition polymers include, for exampte. copolymers of vinyl monomera having caUonk: 
amine or quatemaiy ammonium functtonalities with water soluble spacer monomers such as (meth)acrylamide alkyi 
and dialkyi (meth)acrylamides. alkyi (meth)acrylate. vinyl caprolactone and vinyl pyrrolidine. The alkyi and dialkyi sub- 
stituted monomers preferably have C1-C7 alkyi groups, more preferably C1-3 alkyi groups. Other suitable spacers 
include vinyl esters, vinyl alcohol, maleic anhydride, propylene glycol and ethylene glycol. 

^045] The cationic amines can be primary. secondaryortertiaiyamines.dependlngupontheparticularspeclesand 
me pH of the composition. In general secondary and tertiary amines, especially tertiary, are preferred 
[00461 Amine substituted vinyl monomers and amines can be polymerized In the amine form and ttien converted to 
ammonium by quatemizatton. 

(0047J The cationic deposition polymers can comprise mixtures of monomer units derived from amine- and/or qua- 
ternary ammonium-subsfituted monomer and/or compatible spacer monomers. 
(00481 Suitable cationic deposition polymers include, for example: 

- copolymers of 1-vinyl-2-pym)lidine and 1-vinyl-3-methylimidazolium salt (e.g. chloride salt), referred to in the in- 
dustry by the Cosmette. Toiletry, and Fragrance Association. (CTFA) as Poiyquatemium-ie. This material is com- 
mercially available from BASF Wyandotte Corp. (Parsippany. NJ. USA) under the LUVIQUAT tradename (e g 
LUVIQUAT FC 370); 

- copolymers of 1-vinyl-2-pyrrolidine and dimethylamlnoethyl methacrylate. referred to in the industry (CTFA) as 
Polyquatemium-11. This material is avaUabie commercially from Gaf Corporation (Wayne, NJ. USA) under the 
GAFQUAT tradename (e.g., GAFQUAT 75SN) ; 

- cationic diallyl quaternary ammonium-containing polymers including, for exampte. dimethyldiailyammonium chto- 
nde homopolymer and copolymers of acrytemide and dimethyldiallylamiTK)nlumcMoride.r^ 

(CTFA) as Polyquatemium 6 and Polyquat mium 7, respectively; 
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mineral acid salts of amino-alkyi esters of homo-and copolymers of unsaturated cartx>xyiic acids having from 3 to 
5 carbon atoms, (as descrit)ed in U.S. Patent 4,009,256); 

- cationic polyacry1amides(as described In W095/22311). Other cationic deposition polym rs that can t>e used In- 
5 dude cationic polysaccharid polymers, such as cationic cellulose derivatives, cationic starch derivativ s, and . 

cationic guar gum g rivativ s. 

[0 049] Cationic polysaccharide polymers suitable for use in compositions of the Invention include those of the formula: 

10 4 0 1 

A-0[R-N*(R^)(R^)(R^)X"] , 

wherein: A is an anhydroglucose residual group, such as a starch or cellulose anhydroglucose residual. R Is an alkytene, 
oxyalkylene. polyoxyalkylene, or hydroxyalkylene group, or combination thereof. R^ R2 and R3 independently repre- 
ss sent alkyi, aryl, alkylaryl, arylalkyl, alkoxyalkyi, or alkoxyaryl groups, each group containing up to about 18 cart)on 
atoms. The total number of carbon atoms for each cationic moiety (i.e., the sum of cartx)n atoms In R^ R2 and R^) is 
preferably about 20 or less, and X Is an anionic counterion. 

[0050] Cationic cellulose is available from Amerchol Corp. (Edison, NJ, USA) In their Polymer JR (trade mark) and . 
LR (trade marie) series of polymers, as salts of hydroxyethyl celluk>se reacted with trimethyl ammonium substituted 
20 epoxide, referred to in the industry (CTFA) as Polyquatemlum 10. Another type of cationic cellulose includes the pol- 
ymeric quatemary ammonium salts of hydroxyethyl cellulose reacted with lauryl dimethyl ammonium-substituted epox- 
ide, referred to in the industry (CTFA) as Polyquatemlum 24. These materials are available fifom Amerchol Corp. (Ed- 
ison, NJ, USA) under the tradename Polymer LM-200. 

[0051] Other suitable cattonic polysaccharide polymers Include quatemary nitrogen-containing cellulose ethers (e. 
25 g. as described in U.S. Patent 3,962.418), and copolymers of etherified cellulose and starch (e.g. as described In U. 
S. Patent 3,958,581). 

[0052] A particulariy suitable type of cationic polysaccharide polymer that can be used is a cationic guar gum deriv- 
ative, such as guar hydroxypropyltrimonium chloride (Commercially available from Rhodia (formerly Rhone-Poulenc) 
In their JAGUAR trademark series). 

30 [0053] Examples are JAGUAR C13S and JAGUAR CB289, which have a lew degree-of substitution of the catkmic 
groups and high viscosity. JAGUAR C15. having a moderate degree of substitution and a low viscosity, JAGUAR C17 
(high degree of substitution, high viscosity), JAGUAR C16, which is a hydroxypropylated cationic guar derivative con- 
taining a low level of substituent groups as well as cationic quatemary ammonium groups, and JAGUAR 162 which is 
a high transparency, medium viscosity guar having a low degree of substitution. 

35 [0054] Preferably the cationic deposition polymer is selected from cationic cellulose and cationic guar derivatives. 
Particulariy preferred deposition polymers are JAGUAR C13S, JAGUAR CB289, JAGUAR CIS, JAGUAR C17 and 
JAGUAR C16 and JAGUAR CI 62. 

[0055] The cationic deposition polymer will generally be present at levels of from 0.001 to 5%, preferably from about 
0.01 to 1 %, more preferably from about 0.02% to about 0.5% by weight of the total composition. 

40 

Other Ingredients 

[0056] The shampoo composition of the Invention may further comprise from 0. 1 to 5 % by weight of the total com- 
position of a silicone suspending agent Examples are polyacrylic adds, cross linked polymers of acrylic add, copol- 

<s ymers of acrylic add witti a hydrophobic monomer, copolymers of carix>xylic add- containing monomers and acrylic 
esters, cross-linked copolymers of acrylic acid and acrylate esters, heteropotysaocharide gums and crystalline long 
chain acyl derivatives. The long chain acyl derivative Is desirably selected from ethylene glycol stearate, alkariolamides 
of fatty adds having firom 16 to 22 cartx>n atoms and mixtures thereof. Ethylene glycol distearate and polyethylene 
glycol 3 distearate are preferred long chain acyl derivatives. Polyacrylic add is available commerdally as Cartx)pol 

50 420. Carix>pol 488 or Cart>opol 493. Polymers of acrylic add cross-linked with a polyfunctional agent may also be 
used.theyareavailablecommerciallyasCarbopol910,Carbopol934.Cait>opol940,Carbopol9^ and Carfaopol 980. 
An example of a suitable copolymer of a cart)oxyllc add containing a monomer and acrylic acM esters is Cart)opol 
1342. All Carbopol materials are-available from Goodrich and Cartx)pol Is a trade marie 

[0057] Suitable cross linked polymers ofacryiic add and acrylate esters are PemuIenTRI or PemulenTR2. A suitable 
55 heteropolysaccharide gum is xanttian gum, for example tiiat available as Kelzan mu. 

[0 058] Compositions of this invention may contain any other Ingredient normally used In hair treatment formulations. 
These other Ingredients may indud viscosity modifiers, preservativ s, colouring agents, polyds such as glycerin 
and polypropylene glycol, chelating agents such as EDTA, antioxidants, fragrances, and sunscreens. Each of th se 
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ingredients will be present in an amount effective to accomplish its purpose. Generally thes optional ingredients ar 
included individually at a level of up to al>out 5% by weight of the total composition. 

[0059] Preferably, compositions of this invention also contain adjuvants suitable for hair care. Generally such ingre- 
dients are Included individually at a level of up to 2%. preferably up to 1%, by weight of the total composition. 
[0060] Among suitabi hair car adjuvants, are: 

(i) natural hair root nutrients, such as amino acids and sugars. Examples of suitable amino acids include arglnine, 
cysteine, glutamine, glutamic acid, isoleucine, leucine, methionine, serine and valine, and/or precursors and de- 
rivatives thereof. The amino acids may be added singly, in mixtures, or in the form of peptides, e.g. di- and tripep- 
tides. The amino acids may also be added in the form of a protein hydrolysate, such as a keratin or collagen 
hydrolysate. Suitable sugars are glucose, dextrose and fructose. These may be added singly or in the fomi of, e. 
g. fruit extracts. A particulariy prefen'ed combination of natural hair root nutrients for inclusion in oompositions of 
the invention is isoleucine and glucose. A particulariy preferred amino acid nutrient is arginine. 

(11) hair fibre benefit agents. Examples are: 

ceramides, for moisturising the fibre and maintaining cuticle integrity. Ceramides are available by extraction 
from natural sources, or as synthetic ceramides and pseudoceramides. A preferred ceramide Is Ceramlde II, 
ex Quest. Mixtures of ceramides may also be suitable, such as Ceramides LS, ex Laboratolres Sero- 
biologiques. 

[0061] The invention is further illustrated by way of the following non-limitative Examples: 
EXAMPLES 



Example 1 

[0062] A shampoo composition was prepared by mixing the following components in the amounts stated: 



Ingredient 




%wt 


Sodium lauryl sulphate (2E0) 


14.0 


Cocamidopropyl betaine 


2.0 


Non-amino functionaiised silicone(^) 


1.5 


Sodium chloride 


1.5 


Amino functionaiised sillconet^) 


0.5 


Carbopol 980 (3) 


0.4 


Jaguar C13SW 


0.1 


Preservative, perfume. 


q.8. 


colour 




Water to 


100.0 



Non-amino functionafised silicone was included as DC2-1784 from Dow Coming Ltd.« an emulsion (50% aJ.) of dimethiconol (1 million est. 0.5 
micron partide size) in anionic surfactant (TEA-dodecylbenzenesulfonate). 

(2) Amino functionaiised silicone was included as DC929 from Oow Coming Ltd.. an emulsion (35% a.i.) of amodimethioone in cationic surfactant 

(tallowtrimonium chloride) and nonionlc surfactant (nonoxynol-1 0). 

t*^) Carbopol 980 is a cross-llhked polyacrylate available from B F Goodrich. 

(4) Jaguar C13S is guar hydroxypropyitrimonlum chloride available from Rhodia (formerly Rhone^oulenc) 
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ExampI 2 and Comparative Example A 
[0063] 



Two shampoo compositions were made up having ingredients as shown 

in th following 

Table:INGREDIENT 


% wight 1 


Comparative 
Example A 


Example 2 


Sodium lauryl ether sulphate (2E0) 


14.0 


14.0 


Cocamidopropyl betaine 


2.0 


2.0 


Jaguar C13S 


0.1 


0.1 


Pear1lser<5) 


6.0 


6.0 


Fomnalin 


0.1 


0.1 


DC 949(6) 


1.0 


1.0 


DC 200 (60,000cst) (7) 


2.0 




X2-1 766(8) 




2.0 


NaCI 


0.9 


0.9 


H2O 


to 100 


to 100 



(5> EUPERLAN PK3000, ex Henke! 

(6) An emulsion (35% a.i.) of aminoethylaminopropyl dimethylsiloxane emulsified with alkyftrimethytamnranium chloride and poJyezhoxylated tride- 
cylaloohoi. ex Dow Coming 

(^) Dimethtcone fluid, viscosity 60.000 est. ex Dow Coming. (Incorporated into the shampoo composition as neat fluid) 

(8) An emulsion (60% a.i.) of dimethiconol (1 million est. 0.5 micron partide size) in anionic surfactant (sodium lauryl sulphate), ex Dow Coming 



[0064] The shampoos of Example 2 and Comparative Example A were subjected to a panellist evaluation for various 
wet and dry conditioning attributes. The panellist preferences are shown in the following Table: 



Attribute 


Example 2 


Comparative Example A 


WET FEEL 


smoothness 


79 


21 


ease of comb 


83 


17 


DRY FEEL 


smoothness 


75 


25 


ease of comb 


83 


17 


lade of fly-away 


85 


15 



[0065] Clearly the composition of the invention (with small particle size silicone and amino fiinctionalised silicone) 
outperformed the composition of the Comparative Example over all attributes tested. 

Claims 

1 . An aqueous shampoo composition comprising, in addition to water 

i) at least one surfactant chosen from anionic, nonionic, zwitterionic or amphoteric surfactants or mixtures 
thereof; 

ii) an amino functionalised silicone; and 
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iii) emulsified particles of an insoluble, non-amino functionalised silicon , in which th mulsified non-amino 
functional silicone has an average silicone particle size in the shampoo composition of I ss than 2 microns. 

2. A shampoo composition according to daim 1 . In which the mulsified non-amIno functional silicone has an averag 
silicone partici size in the shampoo composition of from 0.01 to 1 micron. 

3. A shampoo composition according to claim 1 or claim 2, in which the weight ratio of amino functionalised sjllcone 
(ii) to non-amino functionalised silicone (iii) is 1 :2 or less. 

4. A shampoo composition according to any preceding claim, in which the amino functional silicone has a mole % 
amine functionality in the range of from at)out 0. 1 to about 8.0 mole %, preferably from about 0.1 to about 5.0 mole 
%, most preferably from about 0.1 to about 2.0 mole %. 

5. A shampoo composition according to any preceding claim, In which the amino functional silicone is in the form of 
an emulsion of amino functional silicone oil with non Ionic and/or cationic surfactant, and in which the average 
particle size of the amino functional silicone in the shampoo composition is less than 2 microns. 

6. A shampoo composition according to any preceding claim, in which the emulsified non-amino functional silicone 
has a viscosity (of the silicone Itself) of at least 500,000 est (500 000 mm?/s). 

7. A shampoo composition according to any preceding claim, in which the total amount of silicone is from 0.3 to 5%. 
preferably 0.5 to 3%,.by weight of the total shampoo composition.' 

8. A shampoo composition according to any preceding claim, further comprising from 0.001 to 5% by weight of the 
total shampoo composition of a cationic deposition polymer selected from cationic cellulose and cationic guar 
derivatives. 



Patentansprtiche 

1. Wassrige Shampoozusanimensetzung, umfassend zusatzllch zu W^sser 

i) mindestens ein Ten^d, ausgewahit aus anionischen, nichtionischen. zwitterionischen Oder amphoteren Ten- 
siden Oder Gemischen davon; 

ii) ein aminofunktlonalisiertes Sillkon und 

Iii) emuiglerte Tellchen eines unldslichen. nicht amihofunktionalisierten Slllkons, worin das emulglerte nicht 
aminofunktionelle Sillkon In der Shampoozusammensetzung eine mittlere Slllkonteilchengrol^ von weniger 
als 2 ^m aufweist. 

2. Shampoozusammensetzung nach Anspmch 1 , worin das emulglerte nicht aminofunktionelle Silikon eine mittiere 
Silikontellchengr5lie In der Shampoozusammensetzung von 0,01 bis 1 ^m aufweist. 

3. Shampoozusammensetzung nach Anspruch 1 Oder Anspruch 2, worin das Gewlchtsverhaltnls von amlnofunktk)- 
nalislertem Sillkon (11) zum nicht aminofunktlonalislerten Silikon (III) 1:2 oder weniger 1st 

4. Shampoozusammensetzung nach einem vorangehenden Anspruch, worin das aminofunktionelle Silikon eine Mol- 
prozent-Aminfunktionalitat Im Berelch von etwa 0.1 bis etwa 8,0 Mol-%. vorzugsweise etwa 0.1 bis etwa 5,0 Mol- 
%, besonders bevorzugt etwa 0,1 bis etwa 2,0 Mol-% aufweist 

5. Shampoozusammensetzung nach einem vorangehenden Anspruch. worin das aminofunktionelle Silikon in Form 
einer Emulsion von aminofunktionellem Sllikonol mit nichtionischem und/ oder kationlschem Tensid vorilegt und 
worin die mittiere Teilchengrd&e des aminofunktionellen Silikons in der Shampoozusammensetzung weniger als 
2 pm 1st 

8. Shampoozusammensetzung nach einem vorangehenden Anspruch, worin das emulgierte nicht aminofunktionelle 
Silikon eine VIskositat (von dem Sillkon selbst) von mindestens 500000 cSt (500000 mm?/s) aufweist 

7. Shampoozusammensetzung nach einem vorangehenden Anspmch. worin die Gesamtm ng an Silikon 0,3 bis 5 
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%, vorzugsw Is 0,5 bis 3 %, auf das Gewicht der gesamten Shampoozusammensetzung, 1st. 

8. Shampoozusammensetzung nach einem vorangehenden Anspruch. das weiterhin 0,001 bis 5 Gew.-% der ge- 
samten Shampoozusammensetzung ein kationisches Ablagemngspolymer, ausgewahltauskationischerZe^ 
und kationlsch n Guard rivaten, umfasst. 



Revendlcations 

1 . Composition aqueuse de shampoing comprenant, outre l*eau : 

i) au moins un tensioactif s6lectionn§ h partir des tensioactifs anioniques. non lonlques, zwitterionlques ou 
amphot^res, ou des melanges de ceux-ci ; 

ii) une silicone amino fonctionnalis^; et 

iir) des particules ^mulsionn^s d*une silicone non amino fonctionnails^ et non soluble, dans laquelle la 
silicone non amino fonctionnalisee a une taiile moyenne des particules de silicone dans ta composition de 
shampoing qui est inf^rieure ^ 2 microns. 

2. Composition de shampoing selon la revendlcation 1 , dans laquelle la silicone dmulslonnde non amino fonction- 
nalisee a une taiile moyenne de particules dans la composition de shampoing qui va de 0,01 k 21 micron. 

3. Composition de shampoing selon la revendlcation 1 ou la revendlcation 2, dans laquelle le rapport en poids entre 
la silicone amino fonctionnalisee (11) et la silicone non amino fonctionnalisee (iii) est de 1 pour 2 ou inf^rieur. 

4. Composition de shampoing selon Tune quelconque des revendications pr§c§dentes, dans laquelle la silicone ami- 
no fonctionnalis^ a un % molaire de fonctionnaiitd amine compris dans la gamme allant d'envlron 0,1 d environ 
8,0 % en mole, de preference d'environ 0.1 h environ 5.0 % en mole, de la fagon la plus pr§f4rentielle allant 
d'envlron 0.1 6 environ 2,0 % en mole, 

5. Composition de shampoing selon I'une quelconque des revendications prec^dentes, dans laquelle la silicone ami- 
no fonctionnelle est sous la forme d'une Emulsion d'huile de silicone amino fonctionneile avec un tensioactif non 
ionlque et/ou cationique. et dans laquelle la taiile moyenne de particules de la silicone amino fonctionnelle dans 
la composition de shampoing est inf§rieure ^ 2 microns. 

6. Composition de shampoing selon I'une quelconque des revendications pr^cedentes, dans laquelle la silicone ^mul- 
sionn^e non amino fonctionnelle a une viscositS (de la silicone elle-m§nne) d'au moins 500.000 centipoises 
(500.000 mm2/s). 

7. Composition de shampoing selon i'une des revendications pr^c^dentes, dans laquelle la quantite totale de silicone 
va de 0.3 d 5 %, de preference de 0.5 ^ 3 % en poids de la composition totale de shampoing. 

8. Composition de shampoing selon I'une quelconque des revendications pr^cedentes. comprenant en outre de 0.001 
d 5 % en poids sur la base du poids total de la composition de shampoing, d'un polymdre de ddpdt cationique 
seiectionne k partir de la cellulose cationique et des derives cationiques de gomme de guar. 
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